The development of carious lesions is dependent on the presence of acid-producing microflora in the mouth. The activity of these plaque bacteria is dependent on sugar, which diffuses from the saliva following carbohydrate intake. The sugar serves as a substrate for fermentation, producing organic acids that demineralize tooth enamel. Elimination of the sugar from the mouth is accomplished by dilution with newly secreted saliva, a process generally referred to as sugar clearence. Objectives: Determine if fixed partial prosthodontic treatment affects the length of salivary sugar clearance. Materials and methods: Fifteen male subjects age between 21 and 32, and requiring 10 porcelain fixed partial dentures were included in this study. Before receiving their dentures, the subjects, rinsed with a 10% sucrose solution for 30 seconds then gave saliva samples. The prpcedure was repeated one month after the dentures were put in place. The length of sugar clearance was calculated. Results: Salivary sugar was cleared in 14.89±0.89 minutes before the denture application and in 18.86± 0.90 minutes after denture treatment. The initial sucrose concentration was 113.63±1.29 mmol/L before the dentures and 142.99±10.82 mmol/L after the dentures. Conclusion: The use of fixed partial dentures does not affect the time required to clear salivary sugar or the level of the initial sucrose concentration.
Dental caries develops when acid-producing microflora and plaque are present in the mouth [1] . The presence of prostheses and various appliances can lead to an increase in this flora [2] [3] [4] . Improperly prepared prosthodontics may prevent the mouth from being cleaned effectively and, thus, lead to plaque retention and the formation of areas amenable to collection of these microorganisms [5] .
Dental caries occurs as a result of the organic acids that emerge from microbial fermentation of carbohydrates. Depending on their concentration in plaque, acids lead to demineralization by diffusing into the enamel and dentin [6] . The amount of acid produced varies depending on the type and concentration of fermentable carbohydrates that the bacteria use as substrates. Sugar can be removed from the mouth by means of newly secreted saliva, in a process known as sugar clearance [7] . A variety of factors affects the clearance of sugar from saliva, including the amount of saliva secretion, oral hygiene, and the ability of the lip and tongue to coordinate [8] [9] [10] [11] . The goal of this study was to investigate whether the application of fixed partial dentures leads affects the time needed to clear sugar from saliva.
Materials and methods
The study was carried out using 15 male subjects between the ages of 21 and 32, who had at least 10 crowns or indications of porcelain fixed partial restorations. The present study was approved by the Ethics Committee of the Faculty of Denstry, Atatürk University. All subjects provided written consent prior to the study.
The sugar-cleaning periods of these subjects were determined before application of the prosthesis and one month after that application. The subjects were asked not to take any solid or liquid food for two hours before giving a saliva sample, which was taken between 10 and 12 o'clock in the morning.
The subjects rinsed their mouths with a 10% sucrose solution for 30 seconds before 0.1 mL of saliva was put into 5 mmol/L iodoacetic acid at 0, 2, 5, 10, and 20 minutes, as recommended by Sreebny et al. [11] . The sucrose concentration in the saliva was determined using the enzymatic technique defined by Lindfors and Lagerlöf [13] (Boeringer Mannheim GmbH, Germany).
The initial salivary sucrose concentration was described as the sucrose concentration (mmol/L) two minutes after taking the sucrose. Salivary sucrose clearance time was defined as the time when the sucrose concentration in the saliva dropped below 5 mmol/L.
Statistical analysis
The data were analyzed and evaluated using the paired samples t-test in SPSS 11.0 data analysis software.
Results
Salivary sucrose concentrations before and after placement of the prosthesis are shown in Fig. 1 .
The salivary sucrose clearance time and the initial salivary sucrose concentration before and after application of the fixed partial dentures are shown in Table 1 . Prior to receiving the prosthesis, the subjects had a sucrose clearance time of 14.88±0.88 minutes, which increased to 18.86±0.91 minutes after the fixed partial denture were applied. Initial salivary sucrose concentration before receipt of the fixed partial dentures was 113.63±1.29 mmol/L and 142.99±10.82 mmol/L afterwards. Although differences were observed in initial salivary sucrose concentration and salivary sucrose clearance times before and after the fixed partial denture treatments, they were not found to be statistically significant (p >0.05). Fig. 1 Concentration of sucrose in saliva before and after application of fixed partial dentures. *before fixed partial dentures, and **after fixed partial dentures. 
Discussion
The occurrence of caries has been attributed to the activity of acidic microbial organisms found in dental plaque. Caries starts with demineralization of the tooth enamel by high concentrations of organic acids that form during fermentation of dietary carbohydrates by plaque bacteria [6] . Accordingly, since dental caries cannot occur in the absence of plaque, the higher the prevalence of plaque in an area, the more caries is seen there. Glazed porcelain is the only prosthetic material that can form a smooth structure. However, it may not be possible to secure an exact smoothness even on the surface of the glazed porcelain [13] . Therefore, oral prostheses form retention fields that increase dental plaque, which increases the risk for caries.
The amount of acid produced by these bacteria varies, depending on the type and concentration of the carbohydrates they can ferment. Sucrose is a sugar commonly used by man that is capable of causing high levels of caries. Exogenic sucrose in in vivo plaque can lead to a sudden decrease in pH, which is accompanied by a increase in lactic acid concentration [14] . The amount of sucrose that can reach the bacteria and the acidogenicity of the plaque, is usually dependent on so-called "sugar-cleaning process" of the saliva or mouth [10, [15] [16] [17] . Several studies have reported an association between this process and the prevalence of caries [18, 19] .
Oliveby et al. [20] reported that sucrose concentration in saliva in the second minute following sucrose intake is associated with the lactate concentration in plaque in the twentieth and thirtieth minute. Personal variables that could affect sugar cleaning during this period could be effective in plaque acidogenicity. According to Lagerlöf et al. [21] , we used the sugar level in the saliva in the second minute following the intake of sugar to determine the sugarhalving amount. Lagerlöf and Dawes [8] reported that the size of oral cavity could be effective in the sugar cleaning process and that there could even be genderspecific differences in terms of residual volume. Considering this view, only adult males were included in the present study in order to eliminate confounding data with gender effects.
Forsberg et al. [22] could not determine a difference between salivary sugar clearance time before and after the application of an orthodontic appliance. We propose that the absence of a difference might have been caused by the fact that the sugar that is thought to increase the retention of the prosthesis is cleaned from the mouth more rapidly with the increase in the flow rate of saliva. Subjects who use partial and total prostheses reportedly have longer sugar clearance times than those who do not use them. It has been assumed that this result is attributable to a decrease in mouth-muscle coordination and in the ability to bite and masticate after the use of the prosthesis [23] . The fixed partial dentures do not perturb these functions as much as removable dentures. This might explain the inability to distinguish a difference in pre-and post-application sugar clearance times.
Changes in carbohydrate intake can lead to differences in plaque flora. For example, any increase in fermentable carbohydrates leads to an increase in the number of Streptococcus mutans and lactobacilli [6] . Narhi et al. [14] reported that those who wear prostheses have more S. mutans and lactobacilli in their mouths than those who still have their natural teeth. Natural teeth have less plaque than the prosthetic teeth. Therefore, attempts must be made to strike a balance between natural and prosthetic teeth in terms of form, shape and function. The dentist and technical staff must be aware of the normal physiologic structure, and its significance and know how to use it [5] .
